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Introduction
In the RAN4 #97-e meeting, WF on multiple link tests for NR V2X demodulation performance was agreed [1] and the following agreements were reached.
	· Test purpose
· The main test purpose is to verify HARQ buffer combining. Configuring of high MCS and long interval between transmission and retransmission is not precluded.
· Test design
· CBW: 20 MHz
· Sub-channel size: 10 or 15 
· For verification of n16 and n24, 16 or 24 UEs transmit signal one by one circularly for every slot and in the first subchannel.
· For verification of n32, the first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel. The 32nd UE transmit signal in the same slot as the first UE but in the second subchannel.
· For verification of n64, first 31 UEs transmit signal one by one circularly for every slot and in the first subchannel, the next 31 UEs transmit signal one by one circularly for every slot and in the second subchannel, the last 2 UEs transmit signal in the same slot as the first two UEs but in the third subchannel.
· MCS
· Option 1: MCS 13
· Option 2: MCS 28 (64 QAM, 948/1024) for MCS index Table 1
· Propagation conditions
· AWGN channel model
· PSCCH resource allocation: 2 symbols and 10 RBs
· 2 DMRS symbols for PSSCH
· PSFCH configuration
· PSFCH with periodicity 1
· SCI stage 2 configuration
· Payload = 35 Bits,  = 2.5
· If no technical issues will be observed in the next RAN4 meeting, this configuration will be used for HARQ buffer soft combining requirements.
· Test metric
· 5% of PSSCH BLER


In this paper we provide our view on V2X multiple link HARQ soft buffer combing test.
Discussion
Sub-channel size
One of open issue for V2X HARQ buffer test is sub-channel size. Two options are listed in WF: 10 and 15 PRBs. It already was agreed that requirements will be defined for 20 MHz CBW and 15 kHz SCS. The maximum number of PRBs for this case is 51 PRBs. Based on our understanding, from spectrum utilization perspective, the more practical assumptions are 1 sub-channel of size 50 PRBs, 2 sub-channels of size 25 PRBs or 5 sub-channels of size 10 PRBs. Same time, the main purpose of the test is to verify HARQ buffer combining which doesn’t depend on sub-channel size and can be fulfilled with either 10 or 15 PRBs sub-channel size. Therefore, we propose to use 10 PRBs subchannel size as more practical case for scenarios with 20 MHz CBW and 15 kHz SCS.

MCS
Two options for MCS for Soft Combining test are listed in WF: MCS 13 and MCS 28. In Figure 1 we provide simulation results for these MCS options based on simulation assumptions [2]. In Table 1 we provide the results for 5% BLER.
	MCS 13

	MCS 28


	[bookmark: _Ref61260630]Figure 1. Soft combining analysis.



[bookmark: _Ref61261561]Table 1. SNR for 5% BLER.
	
	Without combining
	With combining

	MCS 13
	4.5
	0.3

	MCS 28
	22.8
	8.5


[bookmark: _GoBack]From these results we can observe that the SNR gap between scenario with and without combining is 4.2 dB for MCS 13 and 14.3 dB for MCS 28. Both options allow selection of a proper SNR operating point to verify HARQ soft combining. Same time, the gap for MCS 28 is much higher than for MCS 13 and such configuration can ensure high test reliability.
As for requirements definition, we propose to choose SNR to ensure that BLER for scenario without soft combing is equal to 1 and BLER for scenario with soft combing is lower or equal to 0.05. Also, we propose to introduce a sufficient margin from ideal results with soft combining and use 14 dB SNR test point.

2nd stage SCI
In the previous tentative agreement on the 2nd stage SCI configuration was reached. In Figure 2 we provide simulation results for 2nd stage SCI BLER performance with β = 2.5.
	PSSCH MCS 13

	PSSCH MCS 28


	[bookmark: _Ref61264167]Figure 2. 2nd stage SCI performance


The results show that 1% BLER is achieved for SNR lower than 0 dB, which is below the data channel SNR operating point. Therefore, we don’t expect any impact of the 2nd stage SCI performance on the data channel demodulation performance and propose to confirm the agreement from previous meeting.
Proposal 1:	Use the following simulation assumptions for Rel-16 V2X HARQ soft buffer combing test:
· Sub-channel size: 10 PRBs
· MCS 28
· 2nd stage SCI configuration: β = 2.5
· SNR 14 dB
Conclusion
In this paper we provided view on Rel-16 V2X multiple link HARQ soft buffer combing test and made the following proposals:
Proposal 1:	Use the following simulation assumptions for Rel-16 V2X HARQ soft buffer combing test:
· Sub-channel size: 10 PRBs
· MCS 28
· 2nd stage SCI configuration: β = 2.5
· SNR 14 dB
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